Background: Ethnic minorities report poorer evaluations of primary health care compared to White British patients. Emerging evidence suggests that when a doctor and patient share ethnicity and/or language this is associated with more positive reports of patient experience. Whether this is true for adults in English general practices remains to be explored.
(Continued from previous page)
Conclusions: Substantial differences in reported patient experience exist between ethnic groups. Our results suggest that patient experience among Bangladeshis and Pakistanis is improved where the practice offers a language that is concordant with the patient's ethnicity.
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Background
Good communication is an essential skill and core feature of high quality general practice (GP) and patient-centred care world wide [1] [2] [3] . South Asians (i.e., Bangladeshi, Indian and Pakistani) are one of the largest ethnic minority groups in the UK [4] , and results from the annual national GP Patient Survey in England show that they repeatedly reported poorer experience of GP compared to their White British counterparts [5, 6] . The health of ethnic minorities is increasingly gaining interest and importance in the European policy arena, particularly as migrant and ethnic minority populations are both substantial and growing [7] . The 2011 census showed that 14 percent of the UK population reported their ethnic group as non-White; over half of these (7.5% of total UK population) reported their ethnicity as Asian/Asian British [4] . Approximately eight percent of residents living in England and Wales speak a main language other than English, and of those 20 percent (864,000) speak limited or no English at all [8] . Previous studies from Europe have identified language barriers as one of the main problems that undermine both the accessibility of health services and quality of care for migrants [7] .
Not only are language barriers a concern for persons who come to England from overseas with pre-existing language difficulties, individuals may continue to experience language barriers even after settling for a number of years [7] . What is more, for both recent migrants and settled (e.g., settled second or third generation) ethnic minorities there still remains a range of other social and cultural factors contributing to ethnic variations in the experience of healthcare. These include unfamiliarity with rights/entitlements, lack of understanding or sensitivity towards minority cultures in health policy and practice, social exclusion, and direct or indirect discrimination [9] [10] [11] [12] . Barriers to effective communication are the source of many of these problems, and there is evidence to suggest that barriers to communication are not entirely overcome by the use of interpreters [9, 13] . Interpersonal barriers to communication, which may result from language and/or cultural differences between a patient and their doctor, may be reduced if the language spoken by a doctor and/or his or her ethnicity concords (i.e., matches) with the patients' characteristics [14] .
When a doctor and patient share the same language or ethnicity, this is termed language-concordance or ethnicityconcordance respectively. Concordance of language and ethnicity between doctors and their patients may improve reported patient satisfaction [15] , communication and quality of interpersonal care [16, 17] , and reduced reported adverse medication effects and confusion with medication instructions [18] . Evidence of whether language or ethnicity concordance between doctors and their patients has a positive effect among ethnic minorities in English general practices is however limited [14] . This paper examines how one specific aspect of health care experience, doctor-patient communication, varies between South Asians and White British respondents when a South Asian language is available at a practice.
Our primary analysis was restricted to single-handed practices, in order to enable us to attribute reported patient experience more accurately to the languages that were reported to be available in practices. A single-handed practice in our study is defined as a practice where there is a general practitioner, who is not in partnership with another general practitioner [19] . A single-handed practice in the UK health system may from time to time have other staff, such as doctors in assistant, salaried or locum roles. However, by restricting the sample to single-handed practices, we greatly increase the chance that the experience reported by patients relates to doctors speaking the language advertised as being offered by the practice. Previous work from our research group has shown the South Asian report poorer experiences of doctor-patient communication in English general practices [20] . The aim of this study was to examine how patient reports of doctor-patient communication scores vary when a South Asian (i.e., Bangladeshi, Indian and Pakistani) patient is seen at a practice where a language (spoken by doctor only) was available that was concordant with the patient's self-reported ethnicity.
Methods

Datasets
We included three datasets in the analysis: Additional file 1 presents the summary of the datasets used.
Dataset linking
We linked the 2010/2011 National GP Patient Survey with the 2010 GP Census data (to identify single-handed practices) through a unique practice code. This combined dataset was then linked to the NHS Choices 2011-2012 language dataset by practice postcodes (16.9% (214) of the single-handed practices were not included as they shared the same postcodes), to classify which languages in addition to English were available at each practice.
Analysis
We examined the responses of 190,582 respondents across 16 ethnicity categories in 1,068 single handed practices. Of these, 38,224 respondents were excluded due to incomplete and missing data for the following variables; age, ethnicity, gender, self-rated health status, self-reported presence of a mental health condition and quintiles of deprivation and composite doctor-patient communication score (see Figure 1 for details). We used the five-point ordinal scales of the doctor-patient communication questions from the GP Patient Survey, and linearly rescaled to a 0-100 range (100 equating to the most favourable experience) [20, [25] [26] [27] . The seven communication items of the GP Patient Survey have high reliability (Cronbach's alpha = 0.99), which strongly suggests that they form a unidimensional scale [27] . A single composite 0-100 score was calculated as the mean of the seven uni-dimensional items for all respondents who answered at least four of the seven items [20, 23, 27] .
Using NHS Choices data, we combined all the languages reported to be spoken by the doctors in a particular practice. Table 1 lists the South Asian languages (i.e., Bangladeshi, Indian and Pakistani) listed as available at general practices in England, and how we assigned them to a specific ethnic group. We created dichotomous variables for each of the South Asian ethnic groups for 'language-ethnicity concordance' (coded 1 if a South Asian respondent was seen at a practice where a concordant South Asian language was available; and 0 if a South Asian respondent was seen at a practice where there was no concordant language available).
We used mixed linear regression models that included patient socio-demographic variables (categorical age, ethnicity, gender, self-rated health status, self-reported presence of a mental health condition and quintiles of deprivation) as fixed effects and a random effect for practice.
We constructed two main models for single-handed practices:
1. An initial model not considering language-ethnicity concordance, which allowed us to estimate the difference in doctor-patient communication scores between White British and South Asian respondents in single-handed practices after adjusting for age, gender, health status, presence of a long-standing psychological or emotional condition, deprivation and practice. This model largely recreated previous GPPS analyses on the recent 2010/2011 dataset [20] . 2. A second model including an additional effect for language-ethnicity concordance (i.e., patient's self-reported ethnicity matching with the language available at a practice) for each of three South Asian ethnic groups (i.e., Bangladeshi, Indian and Pakistani). This allowed us to estimate the same differences (as model 1) in doctor-patient communication scores between White British and South Asian respondents separately where there is and is not a South Asian language-ethnicity concordance.
Sensitivity analysis
We repeated the analyses including multi-doctor practices (where there was more than one doctor per practice -see Figure 1 ) to examine whether the effects of concordance still remained. We excluded 1,529 (18.2%) practices, as they shared the same postcodes. We used Stata 11.2 for all analysis.
Ethical approval
The GP Patient Survey is a service evaluation and GP Census is routinely collected NHS data, neither of which requires research ethics committee approval for their use. The data used from the NHS Choices website is in the public domain.
Results
According to the NHS Choices data, at least 1,354 or 16% of the practices in England had a South Asian language available in their practice. Indian, Pakistani and Bangladeshi languages were reported as being available in 1,086 (13.0%), 890 (10.6%) and 229 (2.7%) of practices in England, respectively. In our analysis of single-handed practices Indian, Pakistani and Bangladeshi languages were reported as being available in 206 (19.7%), 152 (14.5%) and 31 (3.0%) practices, respectively. Table 2 details the characteristics of survey respondents from single-handed practices. There are slightly more female respondents (55.2%) than male and the most common age group is 55 to 64. Just over 70% of respondents describe themselves as White British, with 5.1%, 2.7% and 0.7% of respondents describing themselves as Indian, Pakistani and Bangladeshi respectively.
Main findings
Substantial differences in reported patient experience existed between ethnic groups (p < 0.0001) when compared to their White British counterparts (Table 2 ). There was strong evidence (p < 0.0004) to suggest that scores for doctor patient communication varied according to whether or not a concordant language was available at singlehanded practices (based on a likelihood-ratio test comparing model 1 -without language-ethnicity concordance, and model 2 -with language-ethnicity concordance). There was also evidence (p = 0.0109) that the effect of language-ethnicity concordance varied within the South Asian group (i.e., Bangladeshi, Indian and Pakistani-based on a likelihood-ratio test comparing model 2 with a model where the language-ethnicity concordance effect was constrained to be constant across the three ethnic groups). This is summarised in Figure 2 and Table 3 , where it can be seen that the availability of a concordant language had the largest effect for Bangladeshi respondents but little effect for Indian respondents.
After adjusting for age, gender, deprivation, self-rated health status, self-reported presence of a mental health condition, and a random effect for practice, we found that Bangladeshi respondents on average reported poorer 
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Total single-handed practices in our analysis = 1,048. *This language was assigned to the Pakistani ethnic group, since majority of the doctors offering it also spoke another Pakistani language. **Punjabi or Panajabi was also present alongside another Indian language. As above, on average, Pakistani respondents reported poorer communication in comparison to White British respondents (-1.9; 95%CI -2.6, -1.2), but the difference in communication ratings were not substantially different to their White British counterparts when a Pakistani language was available at a practice (-0.2; 95%CI -1.5, +1.0). Pakistani respondents reported significantly worse experience in comparison to White British respondents when a Pakistani language was not offered (-2.7; 95%CI -3.6, -1.9).
Indian respondents also, on average, reported poorer experience of communication when compared to White British patients (-1.9; 95%CI -2.5, -1.4). These communication ratings were lower than their White British counterparts regardless of whether a concordant Indian language was available (-1.5, 95%CI -2.5, -0.5), or not available at a practice (-2.1, 95%CI -2.7, -1.5).
Additional files 2 and 3 details the full output of both models for single and all English practices.
Sensitivity analysis
Repeating the analysis to include multi-doctor practices confirmed that patient reports of communication improved when a concordant language was available at a practice (see Additional file 4). The effect of languageconcordance was reduced compared to the findings from single-handed practices. Nevertheless, there was significant evidence (p = 0.05) that the effect of ethnicity varies with language concordance in multi-doctor practices as well. 
Discussion
Our research has shown that Bangladeshi, Pakistani and Indian respondents reported poorer experience of doctorpatient communication than White British respondents in single-handed practices, as found in previous studies on all English practices (including single and multi-doctor practices) [20] . By linking three large national datasets, our analysis found that language and ethnicity concordance between the patient and their practice was associated with more positive reports of patient experiences and therefore may play an important role in patients' evaluation of communication [16, 17] . We found that the average difference in ratings of communication being better (for Bangladeshis) or no worse (for Pakistanis) than White British respondents in practices where a concordant language was available. Communication scores are generally very high, even among ethnic minority patients. However, anecdotal evidence suggests that some practice may perform better than others. In order to put differences in context, we can compare communication scores to the spread seen in practice scores (i.e., one standard deviation in practice scores is equal to a difference of six points in communication scores). What we find is that the differences in scores observed are not easily dismissed when compared to the spread of average practice scores across the country, even after controlling for a number of socio-demographic variables. For example, on average, if a Bangladeshi and a White British patient were seen in the same practice, a reported difference of -3 points among Bangladeshi patients when compared to their White British counterparts is equivalent to a White British being seen in an average practice (50th percentile) and the Bangladeshi patient being seen in a practice performing at the 31st percentile. However, currently there is no sufficient understanding of the practical significance of these differences. Ongoing research is trying to gain insights into this area but further research is needed.
Although the availability of a concordant language was associated with more favourable reports of doctor-patient communication when compared to White British respondents among Pakistani and Bangladeshi respondents, this effect was smaller for Indian respondents. This might be partly explained by the difficulties in linking concordant languages to Indian respondents, as there are large language variations within the Indian category.
Nevertheless, it is important to highlight that there are substantial differences between the South Asian ethnic groups which may also explain why there was little effect for the Indian respondents. For example, those from an Indian community have been found to have higher educational qualifications than their Pakistani and Bangladeshi counterparts of working age in the UK [28, 29] . There is also some indication that Indians are more likely to be proficient in English and score better on the Aberystwyth Bi-culturalism scale than Pakistanis and Bangladeshis, who more strongly emphasise their distinctive Muslim/ religious identities [30] . The Aberystwyth Bi-culturalism/ Acculturation scale is widely used as a tool in educational psychology [30] . It was originally devised by Ghuman [31, 32] to investigate acculturation strategies between two cultures (bi-culturalism), i.e., whether South Asians in Britain preferred integration and assimilation into a more British identity, as well as other questions around the perceived level of marginalisation and separation from British culture or identity. Therefore the differences in language proficiency and lower degree of acculturation for the Pakistani and Bangladeshi groups may be mitigated when there is language (or ethnicity) concordance. Particularly, as language preference may be consciously or subconsciously affected by a person's cultural or religious values [33] , and is therefore sometimes indicative of a where the language-ethnicity concordance effect was constrained to be constant across the three ethnic groups). *There was no evidence (p = 0.19) to suggest that these adjusted mean scores varied across the three ethnic groups (post-hoc Wald test). **There was evidence (p = 0.0402) to suggest that these adjusted mean scores varied across the three ethnic groups. In particular, the adjusted mean scores varied between Bangladeshi and Indian ethnic group (p = 0.0368). However, adjusted differences between Pakistani and Indian and between Pakistani and Bangladeshi ethnic groups were not significant (p = 0.10 for both) (post-hoc Wald tests). ‡ There was no evidence (p = 0.19) to suggest that these adjusted mean scores varied across the three ethnic groups (post-hoc Wald test).
proxy of acculturation, rather than an ability to communicate [34] . Although we examined patient's ethnicity matching with at least one language available at a practice, this may also indirectly infer that the ethnicity of the doctor (proxy through language) matches the patient's ethnicity as well. There may be a number of ways in which the matching of doctors' and patients' language (and/or ethnicity) could affect patient reports of communication. Below, we offer four possible explanations for this effect:
1. Better communication: Language plays an important role in communication, therefore the availability of a language may mean doctors and patients have better communication and develop greater understanding due to the availability of a concordant language in the practice. Even when ethnic minority patients are able to speak English in their daily routine, qualitative accounts suggest that they might still find it challenging to communicate effectively due to misunderstandings related to issues of language (pronunciation, speech delivery, grammar/vocabulary) [9, 35] . Using language concordant interpreters to support non-concordant doctorpatientinteractions may overcome some of these communication challenges. However, some evidence suggests that the use of interpreter services (as opposed to the doctor communicating directly with the patient) compromises aspects of communication and patient trust, for example patients using interpreters may have more questions about their health care in general, and about their mental health specifically, that they did not ask, due to the presence of a third party (interpreter) [36] . This might explain why a patient visiting a practice offering a concordant "doctor language" has strengths in overcoming such barriers, and also highlights the need for interpreters who are appropriately trained to garner patient trust in triad medical encounters. This is particularly challenging as interpretation services in English practices, when on offer, are often done over the phone rather than face-to-face [37]. 2. Cultural competency: Cultural competency refers to the importance of reflecting and examining interpersonal relationships in health care (such as during a medical consultation) to include concerns about the patient's well-being, show respect, and incorporate the patient's views, personal value base and beliefs in the decision making process [17, 38] . Therefore, it is possible that the availability of a South Asian language at a practice may be a marker for greater cultural competency; since patients with concordant languages available at their practice are more likely to have a doctor whose ethnicity (or cultural belief awareness) matches with them as well. Cultural competency can mean more than a doctor and a patient sharing the same ethnic group [39] , however we cannot rule this out as one of the possible explanation for improvements in communication scores. Cultural competence and patient centeredness have trust at their core, which is built and maintained by an effective rapport between doctors and their patients [40] . Therefore patients may perceive or experience greater trust and engagement in clinical and health decisions with doctors who share the same ethnicity or language [15] . Cultural competency may also play a part in encouraging greater sensitivity and understanding of patients cultural and religious values, which are important dimensions of acculturation [41] . 3. Expectations or attitudes differ or discord: A US study found that ethnicity-concordance also has an independent effect on patients' evaluation, rather than being driven by the actual verbal nature of medical dialogue [42] . That is, even after controlling for difference in length of consultation, patient's and doctor's speech speed, and consultation style, the reported experience of care were more positive among patients who were seen by doctors who had the same ethnicity, as compared to those who did not share the same ethnicity category. Therefore, patient's and doctor's attitudes to one another may mediate their relationship during the consultation and is thereby reflected in the difference in reports of patient experience. This can be doctors' attitudes and expectations of ethnic minority patients; or ethnic minority patients' attitudes and expectations of the doctors. These expectations and attitudes are not necessarily discriminatory on either side, but rather reflect cultural variations in attitudes and expectations in what is perceived as the role of the doctor and patient during a consultation. 4. Societal or health system discrimination: Whilst all discrimination of patients is unacceptable and recognised as both unprofessional and unethical [2] , patients' preference of a doctor (proxy through language) whose ethnicity matches with their own self-reported ethnicity may be as a result of possible historical or personal discriminatory experiences in the health care system, or indeed society as a whole. Other studies have indicated that indirect discrimination or stereotyping of patients groups [15, 43, 44] may also be a reason why patients may prefer and report more positively in concordant consultations.
Strengths and limitations
One of the strengths of this study is that it links three large national datasets to explore how the availability of a doctor who speaks a concordant South Asian language at a practice may affect reports of doctor-patient communication experience among South Asian patients. Although a practice (or doctor) offers a South Asian language, patients may not necessarily have their consultations with the doctor offering a concordant language at the practice. Single-handed practices can have other staff, such as doctors in assistant, salaried or locum capacity. However, there is some evidence to suggest that patients are more likely to see their preferred general practitioner and receive continuity of care in single-handed practices than in multi-doctor practices [45] [46] [47] . It is also possible that where Asian patients have the choice, they are more likely to overcome their linguistic and/or cultural barriers by consulting with concordant Asian doctors [48] [49] [50] [51] . Therefore, it is more likely that in single-handed practices we would be able to detect an effect of language concordance using practice level data, such as the GP Patient Survey, if it is present, albeit with an effect size that may be diluted.
As with any observational study, we cannot determine causality definitively and there may be practice factors other than the language offered (but nonetheless associated with it) which confound the association we have found. However, any effect would need to be differential across the different patient groups and no obvious candidate is known to us at this time. Ethnicity is a complex concept and it is difficult to measure and distinguish languages between ethnic groups [52] . This is particularly so in relation to linking languages with ethnicity for Pakistani and Indian categories, where languages (e.g., Punjabi) are shared between both ethnic groups. We attempted to reduce errors due to inaccuracy of coding of the Punjabi language by examining the original NHS Choices data and found that the majority of doctors who spoke Punjabi, also spoke another Pakistani language (e.g., Urdu or Mirpuri). For that reason we assigned Punjabi to patients reporting Pakistani ethnicity only. The stronger effect size observed for Bangladeshi respondents might have also been due to the fact that there are fewer languages within this ethnic group in comparison to Indians and Pakistanis. Therefore misclassification error may be larger for Indian patients, thus attenuating the effect. In addition, the large confidence intervals for the Bangladeshi ethnic group represent the small number of respondents who were seen in a practice where a concordant Bangladeshi language was available.
There is a risk of bias resulting from the assumption that demographic variables relate to communication ratings in the same way for all ethnic groups in our regression analysis. We overcame this by carrying out a sensitivity analysis (Additional file 5), which repeated the regression (model 2) with additional interactions between ethnicity and the all of demographic variables in the model (i.e., ethnicity by gender, ethnicity by age, ethnicity by self-rated health status, ethnicity by selfreported, ethnicity by presence of a mental health condition, and ethnicity by deprivation). The test confirmed that effect of the language concordance on reported doctor-patient communication scores is the same, and that the relationships between demographic and communication is not influencing or distorting the results.
The GP Patient Survey has a response rate of 36%, which is comparable with similar national patient surveys [53, 54] . Women, middle-aged patients, and those in affluent areas are more likely to respond to these surveys. A major limitation of non-response specific to this study is that patients with language problems may be excluded. For instance, an analysis of 210 published studies looking at patient experience identified language problems as a common reason for non-participation in surveys and exclusion from analyses [55] . Although the GP Patient Survey is available for Bangladeshi, Indian and Pakistani respondents in appropriate languages, the translated versions have very low uptake (i.e., 337/1,944,410 surveys were completed in a South Asian language [24] ). This is further complicated, as there is no agreed written form of the main language spoken by Pakistani (Mirpuri) and Bangladeshi (Sylheti) communities in the UK [56] . This suggests that we are only getting responses from people from ethnic minorities who can speak English or possibly those who have completed the survey through a proxy (relative), so our estimates of differences are likely to be conservative.
Conclusions
Understanding of the practical significance of communication scores differences is not sufficient and is an ongoing topic further research. However, substantial differences in reports of doctor-patient communication exist between ethnic groups [20] . Our results suggest that patient experience among Bangladeshis and Pakistanis is improved where the practice offers a language that is concordant with the patient's ethnicity. Among Indian respondents however the average communication ratings were lower than their White British respondents, regardless of whether a concordant Indian language was available or not at a practice. This may be due to a number of socio-cultural factors (such as variations in language proficiency, educational attainment and acculturation), or other reasons unrelated to language such as differences in expectations or attitudes, and partly due to the large diversity in the languages spoken by the Indian communities living in the UK (which is possibly attenuating the effects of language concordance). This also supports previous claims that assigning Pakistanis, Bangladeshis and Indian community members to a single South Asian category may mask opportunities for exploring and improving quality of care, as there is great variation between the ethnic groups [29, 57] .
In light of our findings, we make the following recommendations: i) language/cultural competence should be considered when interpreting survey data; ii) increasing the cultural competence of health care practice and/or availability of languages relevant to the ethnic minority population may improve patients' experience of care; iii) encouraging increased language support for ethnic minority patients and practices serving significant ethnic minority catchments, such as programmes to improve language skills of migrants, may improve patients' experience of care and iv) further investigation is needed to explore the processes within a medical consultation that effect communication, including distinguishing the effect of doctors' ethnicity from consultation language.
